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Int rodu ct ion
.
The type of incandescent lamp in almost universal use
at the present time is the carbon filament lamp. Recently, how-
ever, several new forms of incandescent lamps have been brought
out. Among them are the metallized lamp, known as the G. E. M.
,
and the tantalum filament lamp. Higher efficiencies are claimed
for both these types of lamps. It has been proven by tests con-
ducted in various parts of the country that the metallized fila-
ment lamp consumes only about .75 the energy of the carbon lamp
of the same candle power, while the tantalum lamp consumes only
about .6 the energy of the carbon lamp. Judging from these re-
cent developments it looks as if a revolution in the incandescent
lamp business was at hand. If these new types of lamps can show
as long a life at higher efficiencies than the carbon lamp, they
will undoubtedly supplant the latter. In view of this fact it
was thought justifiable to conduct life tests upon a number of
metallized, tantalum and carbon filament lamps, so as to compare
the performance of the two former to the latter as regards effi-
ciency and length of life. The lamps were burned upon both di-
rect and alternating current.
The lamps used in these tests were selected from an as-
sortment of 100 carbon, 100 metallized, and 100 tantalum lamps
which came direct from the manufacturers. From this number 20
carbon, 20 metallized and 20 tantalum lamps were selected after
careful preliminary testing.
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Preliminary Tests.
The lamps were first placed upon a low voltage, approx-
imately 60 volts. In this manner any weak spots in the filaments
could be detected. Crookedness or other irregularities were also
noted. Then the lamps were tested for grounds in the base, and
were also subjected to the usual vacuum test. After these tests
the candle power of each individual lamp was measured. This was
done upon the three meter photometer bar by comparison with a
standard incandescent lamp which had been calibrated in the Elec-
trical Testing Laboratories at New York. Only the mean horizon-
tal candle power was measured. The lamp tested was placed in an
upright position at one end of the photometer bar, and its full
normal voltage, 110 volts, impressed upon it. It was then rotated
at 180 revolutions per minute, the power for this being supplied
by a l/20 horse power induction motor. The standard lamp was
placed in an upright position at the other end of the photometer
bar. The candle power of the lamp tested was calculated from the
photometer screen reading. The current consumption of each lamp
was measured at the same time, and then its efficiency in watts
per candle power was calculated.
From the results of these preliminary tests the lamps
for the life tests were selected. All lamps whose filaments ex-
hibited any weak spots on }ow voltage, or were unusually crooked,
and also those which showed a poor vacuum, were discarded. In
selecting lamps according to their candle power, those lamps
which were nearest the rated candle power were chosen. Thus the
- la-
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tantalum lamps were rated at 22 candle power, and all those which
showed 22 candle power were chosen in preference to those which
may have given off 23 or 24 candle power. The same rule applied
in selecting lamps according to their current ratting. All of the
lamps had been numbered previous to any preliminary testing, and
in this manner the different lamps were distinguished from each
other
.
Life Tests.
A.fter the final selection had been made, the lamps were
placed upon the newly constructed lamp banks in the attic of the
electrical building. Thirty lamps, 10 of each kind, were placed
upon direct current and the same number upon alternating current.
The lamps were arranged in the bank as shown by the diagram. This
arrangement gave equal heating effect, and equal voltage drop to
the different kinds of lamps. The lamps were placed in a verti-
cal position, tip downward. Each lamp was kept in the same socket
throughout the test. The current was turned on at 10:00 P. M.
,
March 7, 1907, and the test continued for 700 hours. The candle
power and current consumption of each lamp were measured after ap-
proximately the following periods: 10, 20, 30, 40, 60, 100, 200,
300, 400, 500, 600 and 700 hours. In order to insure a very near-
ly constant voltage, the dirrect current was supplied by the stor-
age batteries. The batteries were "floated," that is, as much
current was sent into them continuously throughout the test as was
taken out by the lamp. In this manner a very nearly constant vol-
tage was obtained. To get a constant voltage on the alternating
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current, the 45 kilowatt machine in the University power plant
was used exclusively for this test. The field circuit of this
machine was brought up t o the attic and a 24 ohm rheostat insert-
ed at this point. By this arrangement the voltage of the machine
could be controlled from the attic. The voltage remained fairly
constant but at times it varied considerably. There was also much
vibration in the bank, which, no doubt, had much to do with short-
ening the life of the metallized filament lamps.
Results of Life Tests.
The results obtained from this test are shown by the ob-
served and calculated data. In plotting curves from the data ob-
tained, attempt was made to average up the performance of the dif-
ferent lamps. Accordingly 18 lamps, 6 of each kind, three of which
had been burned upon direct and three on alternating current, were
chosen. The lamp which showed the best, the one which gave an av-
erage, and the one which showed the poorest were taken and from
the data taken for these lamps, a fair average performance could
be calculated. Curves were plotted for the 18 lamps between can-
dle power and time and time and watts per candle power. The curves
between candle power and time in hours for the carbon lamps rose
gradually during the first 40 or 50 hours of the test and then fell
off gradually until the 700 hour mark was reached. The curves
plotted for the metallized filament lamps showed them to be in a
rather unstable condition as to candle power during the first 50
hours of the test. The figures obtained at these points are pro-
bably due to improper calibration of the test lamps, rather than
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the variation in candle power of the lamps themselves.
After this they fell off in candle power but not with
nearly so much rapidity as the carbon lamps. The metallized fil-
ament lamps on direct current fell from about 20 candle power at
the start to about 16 candle power at the end of 700 hours. On
alternating current the same lamps fell from 20 to about 15 candle
power in 700 hours. The carbon lamps, however, fell from about
25 to 17.5 candle power on direct current and from 25 to about
13 candle power on alternating current. The curves plotted for
the tantalum lamps rise very abruptly during the first fifty hours.
Those burning on direct current showed a very rapid falling off
in candle power during the second hundred hours, after which they
diminished in candle power more uniformly. The tantalum lamps
burned upon alternating current showed a very rapid rise in can-
dle power during the first fifty hours and fell off very rapidly
during the next two hundred. The tantalum lamps on direct cur-
rent fell from 20 to about 17.5 candle power during the test while
the ones burned upon alternating current dropped from 19.7 candle
power at the start to 15 candle power at the end. It will be seen
that the candle power of all lamps was cut down faster on alter-
nating current than upon direct current. This was no doubt due
to the poorer voltage regulation on the alternating current.
As regards life only, the carbon lamps showed superi-
ority to either of the other new types. Of the 20 lamps started
only one had burned out at the end of 700 hours, and it burned
for 588 hours. The metallized filament lamps showed very poorly.
Seven of them had burned out at the end of 700 hours and six of
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these were upon alternating current. This rapid burning out of
lamps was no doubt due to the fact that the metallized lamps test-
ed were in small units, 25 candle power. The filaments of these
lamps had to be made so small that they burned out easily. The
proper size unit for the metallized lamp seems t o be about 50 can-
dle power. In this size the filament is of such cross section
that it is not easily weakened by jarring or rough handling. The
tantalum lamps had a fairly long length of life. Pour burned out
on alternating and two on direct current. According to all lit-
erature which had been previously published concerning the life
of tantalum lamps, the results obtained were contrary to what had
been expected. It had been stated many times in current period-
icals that the average life of the tantalum lamp on alternating
current was only about one-half that of the carbon. Taking the
average life of the carbon lamp on alternating current to be 800
hours, all of the tantalum lamps on alternating current should
have burned out at about 400 hours. At this time, however, only
two had burned out, and at the end of 700 hours only four of the
lamps had burned out
.
However, the average consumer of electric light is more
interested in the cost per candle power hour of light than he is
in the relative life of the different kinds of lamps. With this
fact in view the average candle power given out during the test
by the different lamps on different currents was calculated for
the three representative lamps. The average watts per candle pow-
er were also calculated. Taking the cost of electric energy at
15 cents a kilowatt hour and the length of the test being 700 hours
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the cost per candle power hour for the various kinds of lamps
could be found. These results were calculated and are given in
the table below.
Lamp
No.
Ave. Ave. K.W.H. Cost of Energy
Candle Watts Consumed at 15/
Power per CP. in 700 hrs. a K. W. H.
Cost Kind of
per Lamp and
C.P.H. Current
18.2 2.89
258 21.4 3.48 Carbon
o i r»237 22 .2 3 .40 on
249 21.0 3.50 D. C.
Ave . 21.5 3.46 52.3 $7.86 $.000521
274 19.1 3.92 Carbon
235 19.3 3.84 on
270 18.5 3.92 A. C.
19.0 3.89 51.9 $7.78 $.000585
13 18.4 2.91 G.E.I*.
32 17.6 2.88 on
24 13.6 2.87 D. C.
36.85 !5.52 $.000433
70 16.8 2.84 G.E.M.
37 18.4 2.90 on
45 19.8 3.04 A. C.
18.3 2.93 37.6 $5.65 $.000439
141 20.5 2.00 Tantalum
136 21.5 1.97 on
147 20.0 2.07 D. C.
20.7 2.01 29.35 $4.40 $.000303

Lamp Ave. Ave. K.W.H. Cost of Energy Cost Kind of
No. Candle Watts Consumed at 15^ per Lamp and
Power per CP. in 700 hrs . a K. W. H. C.P.H. Current
152 20.2 1.98 Tantalum
156 20.1 1.92 on
188 20.3 2.13 A. C.
20.2 2.01 28.4 $4.26 f.000300
The figures in this table show the saving in electric
light bills effected by the use of the tantalum or metallized fil-
ament lamps. These new types of lamps, however, cost more than
the carbon lamp. The cost per hundred is about as follows:
Carbon: 25 candle power $17 per hundred
Metallized: 25 " n $25 " "
Tantalum: 22 " " $51 " "
The saving to the consumer by the use of tantalum or
metallized lamps over carbon can be illustrated by a specific
case. A user of electric light in a city of 10,000 people has a
building which requires 100 lamps to light. In as much as the
alternating current system of distribution is usually used in a
city of this size, only the results obtained from the use of al-
ternating current in the tests will be used. The average useful
life of both carbon and tantalum lamps will be considered to be
700 hours, while the metallized filament lamp will be considered
to have an average useful life of only 350 hours. This will neces-
sitate one complete renewal of the metallized filament lamps.
Take the case where the consumer invests in carbon lamps, with
which to light his building

100 lamps cost $17
Each lamp consumes $7.78 worth of energy in 700 hours
100 X $7.78 = $778
Total Cost $778 + $17 = $795.
In case the consumer buys 100 tantalum lamps for his
building
100 lamps cost $51
Each lamp consumes $4.26 worth of energy in 700 hours
100 X $4.26 = $426
Total Cost = $426 + $51 = $477.
Saving by the use of tantalum lamps .
$795 - $477 = $318.
According to the results obtained from this test, the
average useful life of the tantalum lamp was somewhat less than
700 hours, but even allowing for renewals of one or two lamps the
saving over the carbon lamps would be some where near $300. In
a city where direct current was used for lighting purposes, the
saving in the use of tantalum lamps would be even greater, for
the tantalum has about the same life on direct current as the car
bon lamp.
Now consider the case where metallized filament lamps
are used and, owing to the poorly regulated alternating current
circuit, assume that two sets of lamps will have to be used in
700 hours 1 t ime
.
200 lamps cost — $50
Each lamp consumed $5.65 worth of energy in 700 hours
100 X $5.65 = $565
Total cost $565 + $50 = $615
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Saving over carbon lamps by use of metallized
$795 - $615 = $130.
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Conclusions
.
There are several conclusions which may be drawn from
this test. The first is that the tantalum and metallized fila-
ment lamps as regards current consumption are much more efficient
than the carbon. Second, the metallized filament lamp should not
be made in sizes smaller than 40 or 50 candle power, unless they
are to be used upon well regulated circuits where there is little
vibration and no rough handling. When the lamp is made in 25 can-
dle power units, the filament is of so small a cross-section that
it is easily ruptured by rough handling or excessive vibration.
Probably the most important conclusion arrived at is
the fact that for commercial and domestic uses the tantalum lamp
is vastly superior to the old carbon lamp. True it is that the
carbon lamps may have had a slightly longer life in this test
than the tantalum, but the fact that the carbon lamp has been on
the market for about 25 years while the tantalum lamp has been
brought out just recently leads to the conclusion that there is
a future for the new type. During the last quarter century, man-
ufacturers have by experience, research and investigation learn-
ed to make the carbon lamp until to-day it is as near perfection
as the carbon lamp can be. As soon as more experience is obtain-
ed in the manufacture of the tantalum and metallized filament
lamps, the makers will no doubt be able to produce a lamp which
will be as durable as the carbon lamp, will have just as long a
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life at a much higher efficiency. It may not be either of these
two new forms. It may be the new tungsten or helium lamps, but
all signs seem to point to a radical change in interior lighting
during the next few years. There is a saying that an article is
all right until some one has produced something better. No sen-
sible man would to-day think of putting in a horse car railway to
compete with an electric trolley. If the new forms of incandes-
cent lamps can be made so as to have as long a life as the carbon
lamp at a much higher efficiency, it would be folly to continue
to use the old lamps.
The new forms of lamps will bring the electric light in-
to much greater use. The poorer class of people will be able to
light their homes with it while the richer people will be able to
give their homes a more decorative appearance by concealed light-
ing, frosted globes, etc.
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ZS 8 ZS./ 6 7* 2. 95 O 2G 8 25 3 .6 70 2.9
1
22 7 25 6 .69 8 3 OO O 2 7* 2*9 .684 3.02
Z37 2 S3 .6 74 Z 93 O 2 35 ZS. 1 676 Z9G
2*9 2*8 .66 7 2 9 6 o 259 2*7 .786 3.50
2*3 2 * 9 .6 83 2.9 7 o 2/3 2 5. 8 63 2 9*
ZS.3 .681 2 96 o 2 44 25. J .686 3 00
2 1 9 2** .6 60 29 8 o 24 8 25. 1 686 3.00
ZSl 2*. 9 .Geo 2 92 o 2 65 2 5* .6 74 2.92
2 18 2 4-6 .681 3 O O o 2 7 O 25 Q>6 6 2 93
2 7 3 2*3 .£67 2 99 23 3 2 5.6 .6 8* 2.9*
25 8 2 3.3 .685 2. 95 / o Z 68 2*5 .682. 3.0
6
70
22 7 2S2 G 77 2.86 /a 2 7* 2 52 69 8 3.04 7
237 2 6* .6 8 8 2.92 / o 2,3 S ZS.3 .689 3.0* 7
2*9 25* 677 2.9 5 /a 2 59 23 6 6 2 O 283 /O
2*3 ZS. * .683 2 97 /o 2 / 3 26 6 .70* 2 90 70
222 2 3* .G8G 2.95 / o 2 44 2*6 .69 1 3 09 70
219 2S.G 68 6 2 95 / o 24 8 2GZ 699 2.9 3 70
251 2* 8 .6 72 2 9 8 /a 2 GS 23/ .683 2.9 8 70
213 2*7 682 3.04 70 2 70 2 5.6 689 2.96 70
2 73 2*8 .& 72 297 7 a 2 30 25.2 .690 3. 01 /(?
Z58 2SG .688 Z 95 20 2G8 25. 3 6 83 Z 97 2
2?<7 Z*G 6 82 3 0* 20 2 7* 25 9 698 2.95 2
2 37 2 7 4 692 277 20 Z 35 ZS * 69 3.02 20
2*9 25* 6 80 2.93 2 O 259 23 G20 2 96 2 O
2*3 ZS6 .683 2.9 3 2 2 /3 25.8 702 2.93 2 O
222 2 6.* G>86 2.85 2 O 2 44 2 5* .687 2.98 2 O
2 1 9 25 5 .688 2 9 7 2 o 2*8 2 5.8 .700 2.9 8 2
25J 2*8 6 72 2.9 7 2 2 Q>5 2* 8 6 83 3.02 2 O
2/8 2*6 .68* 3.OS 20 2 70 2G.0 687 2.91 2
2 73 2* * 67* 3.03 2 23 3 Z5.2 . 691 3.01 2
Z58 2*8 % 8S 3.0 6 3 Z68 24* .681 3.0 3221 2 5.0 G 80 2.99 3 2 7* 2* 8 695 3.08 30
23 7 2 55 . 690 2.98 30 2 35 2 S.I 688 3.02 30
249 2* G 68o 3 04 30 2 59 Z3.7 .6/9 2 87 3
243 2 5.3 &8* Z97 30 2/3 2 5.0 . 700 3.0 8 30
>22£ 25.
. 68* 3.00 30 2** 2 3.8 .68* 3.1S 30
2 1 9 2 5.1 68 G 3. OO 30 2*8L ZSG .6 9 8 2.99 so
251 2*3 .673 3. OS 30 2 G5 243 .682 3.0 8 30
2/8 2*8
. G 82 3.02, 30 2 70 25. O 6 89 3.03 30
2 73 2* 3 G 7* 3 oS 30 Z 33 2SJ .692 3. 0* SO
2. 58 ZSG 688 2 95 *o ZG 8 2 5.0 G80 3.00 * O
—L—w ,
2 2 7 2 SO 680 2 99 * o 2 74 2 4.3 .695 3.1 3 *o
2 3 7 2 6 2 .693 291 *0 235 2 5.* .6 88 2.9 8 *0
.
2-99 2*.
8
.678 3. 01 *o 253 2 3. 9 .620 2 85 *o
2*3 25 2
. 68 7 3.0 *o 2 / 3 259 63 8 2S2 *o
,
222 ZSG 685 2.3 4 *o 2 *4 23. 8 £8* 3 /S <*0
1
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2 / y 2Q>. 6 6
6
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Z> <T 1>C O 1 24- G 6 74 3.0
1
AO 2 63 2S.I 683 2. 99 40
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2. 2.7>
— — / 23. 9 .6 7 6 3/2 38 2 74 2 3 8 .693 32 38
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2S.0 6 79 2.99 3 8 2S9 z i .8 6ZO 3'2. 3 8
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22 2 2S.8 .684 2.91 <?8 2 44 2Z 8 .681 32 9 S8
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<j c 232 <o8S~ 2.99 / 03 268 23.1 673 3 21 /OS
22 7 23.2 .673 3.2 O / 03 2 74 21.9 .687 343 / OS
7> 1 7 2S6 .63/ 2.9 7 / o3 2 3S 23. 8 .676 3.12 /OS
P 4 9 23 4 .G>80 3.1
9
/ a>5~ 2S9 2 0.3 .6/4 3.3 3 / OS
2-4 ? 24 9 .686 303 / 03 2 / 3 224 .688 3.3 7 / 03-
P ? P>^ >c 2 3.3 .600 3./
8
/ o3 244 21.8 .6 74 3 39 / 03
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P 5 8 22. 8
.6 78 3.2 6 2 OS- 268 20.7 G 62 3.32 2 03
22 7 22.2 .6 71 3.32 2 OJ- 2 74- 2O.0 6 76 3.71 2 03
2 3 1 2 3. G 6QS 3/8 2 OS 233 2 04 .66 2 3.38 2 0^3
2*4-9 22. 7 671 3.2S 2 0S- 2SS /8.2 G06 3.76 2 03
2 3.9 .677 3.12* 2 OS 2 1
3
2 0.2 .6 76 3.68 2103
2> 2. 2. 2 l .9 .6 73 3.3 7 2 OS 2 44 / 9.3 .6 6 6 3.S-I 2 03'
219 22 4 67S 3.3 2 OS 248 2 0.3 .6 77 3.6 3
2S
1
2 1.8 .664 334 2 OS 2 es 20.8 .6 6 3 3.3/ 2 03
2 1 8 2 IS .677 3.40 2 0S 2 70 210 .66O 3.21 2 OS
27 1 22.4 663 32 G 2 OS 2 33 217 .6 70 3.39 2 OS
238 20 8 .6 7/ 3SS 297 2,68 .G>49 3.37 23 7
O 7> V 21. 2 .664 3.4-4 297 Z 74 .663 3.93 237
2^7 22.3 .6 74 3.3 2, 297 2 33 78.6 .630 3.84 297
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A
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Lamp
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fbwe r Current
Watts
HoursC F? C. P
Z3 7 2 04 3.GI -4-/2 2 3S 764 .G3G 4.2 6 4/0
7S.4- .GGO 3.74 4/2 233 73.S 38 3 4/6 4/0
243 203 G63 33G 4/2- 2/3 764 .648 434 4/0
Z2Z / 9.3 .&36 3.G3 4/2 24-4 76.4 .641 430 4/0
2/3 73.3 .662 3 77 4/2 248 76.7 .63/ 4.3 4/0
2 57 734 .630 3G3 4/2 263 7 64 638 4.28 4/0
2/8 79.8 G6Z 3.G8 4/2 2 70 7 6./ .626 426 470
2 73 73.3 G3I 3.G8 412 233 7 7.0 .6 40 4./
3
4/0
zse 78.0 6 6 4.03 3/0 2G8 73~.4 .621 4.4
Z
4 74
ZZ7 703 .63/ 3.91 3~/0 2 74 73~9 .631 43~0 474
Z37 73.4 .6 6/ 3.7S 3/0 233 73.8 .631 4.33 474
2*9 783 .631 3.8 7 3/0 233 74.7 383 4.0I 4 74
2*3 7 8.8 GS8 3.83 s/o 2/3 73.6 .642 4.33 474
2ZZ 78.0
.
630 3.3 8 S70 244 /3T.3 .638 4.33 4-74
2/9 7 7.3 .632 4/0 3/0 24 8 738 .648 4-.3Z 4 74
231 7 8.2 .64/ 3.87 s/o 2GS 76.4 .631 4.Z4 4-74
2/8 7 88 .632 3.8Z 3'70 2 70 /3.3 .G20 4>40 4 74
273 77?3 .6+ 8 383 s/o 2 33 73.2 .6 2 6 4-32 4-74
Z38 78Z .634 3.33 GO/ 26 8 73 4 .6 03 4.96 3~6 6
22-7 7 72 644 4/
2
GO/ 2 74 /S.7 6 44 4.3/ 36 6
Z37 78.Z .6S7 397 GO/ 23S 73.1 .62 1 4.32 366
24-3 778 ,647 4.00 GO I 233 74.8 .6 73 S.04 366
243 786 .634 3. 86 Got 2/3 20.0 G28 343 36G
22Z 7 7.3 .64-6 4.// 60/ 244 73.4 . G 26 447 3*6 6
Zl
9
77S .648 4.02, Got 248 /4I .62 9 430 3 66
26-1 /8.G .637 3.77 60/ 263 733 .624 4.4/ 3 6 6
2/8 78 £ .G3Z 3.8 e GO/ 2Z70 74.0 .608 4 76 S66
273 7 7.7 .642 3.3 8 GO/ 2 33 73.3 .6/0 -4.96 36 6
Z38 / 7 6 647 4.0S 778 2& 8 7Z.3 .3S 8 3.34 703
2 2 7 7 6.3 640 427 7/8 2 74 74.8 .638 4.73 70 3
Z37 / 7.9 .643 3.98 7/8 2 33" 73.3 .6/0 304 703
24-3 76S G4Z 428 7/8 239 73.7 3T73 4.60 703
2^h3 7 73 .643 4.0S 7/8 273 72 7 .6/6 3.33 7as
223l 7G4 G40 4Z 9 7/8 244 73. .607 332
—/— —
703
2 13 76.7 .640 4.2 2 7/8 248 /Z. 3 . 6/3 3730 703
231 7 68 .634 4/4 7/8 2 63' 743 .6 74 4.78 703
2 / 8 7 7.7 6 43 4/4 7/8 Z73 //. .338 3:sg 703
Z 73 /7t .63 G 4/0 7/8 233 Bvrm out J-#8

G.E.AA. on flirp.rJ C//rre>.ni G T f\A onAliernatinn Current
A/o
L am p
C an d/e
we r C urrem
Waffs
Hours
A/o.
Lqm p
— —/
—
Co r-i ct )'e
Fbwe. r Current
\A/atts
HoursC P C F
SI ZOO 4-84 2.6 7 o ZO 20 8 49 9 2.6 4
13 ZO 6 .SO 3 2 63 O / o Z04 .48
6
Z 6 Z o
60 z / o 494 Z S3 o 74 z OZ 43 6 2.7 O O
2 20-4 49 7 Z.68 o 6/ Z 1.2 49 3 Z.S6 O
44 2/0 .SOI Z 63 o 3 7 Z 0.7 SOZ Z.6 7 o
J2 Zi' o 47 7 2SO o 70 Z 0.6 498 Z.6 1 o
9 z o.s .SO 3 Z.7 o z e 2 0.3 SOO 2.1/ o
24- Z OS S04 2.69 o 4S ^O.O .soz 2.7 6 O
7/ ZO.7 .SOZ 2 6 7 o 73 ZO Z 498 2.7 1 o
38 ZO I 49S Z .71 o 2 8 z oz 4 19 228 o
SI 19.9 4-SS 2.6 8 / o zo 2 0.3 496 Z69 /o
/3 ZO-3 .SO 3 2.73 /o / o / 9.3 484 2 76 / o
6 O ZO. I .496 2.7 2 /o 74 / 3.4 .497 282 / o
2 IS 8 49 7 2.7 6 / o 6 / 2/4 .494 2S4 / o
4-4 2 0.3 .SOI 2 7 / / o 3 7 ZO 9 SO I 2.63 /
32 zoo 478 2 6 3 /o 70 2 O./ 489 2.6 7 / o
9 Z 0.1 SO 3 2 .76 / O 23 2 0./ 49Z 2 69 /o
Z4 / 9.4 SOO 2 83 /o 4S / 9.S .o~00 2.8/ /o
7/ 2 O.J SOZ 2 74 /o 73 J9.8 49 ft 2.7 6 / o
38 z oz 4-94 26 9 /o 28 / 9.3 4-74 2 8/ / o
SI zo .2 4-&S 2 6 6 zo ZO / 9 O <43S 2.8S 20
/ 3 20.8 .SOZ 2.6 6 zo /O /& 7 482 2 8S z o
60 2/0 .494 2. S9 zo 74 J 9.6 4 9S 2.77 20
2 2 O.S 49 6 2 .6 7 20 61 2 .9 490 Z.S7 20
44 2 0.6 SOZ 2.68 zo 37 Z 0.3 .SOO 27/ 20
Z 0.1 4-78 2 G 1 2 O 70 2 0.1 2.6 7 z o
9 2 0.3 S03 2.73 Z 29 3urnt out 1 G
24 19 8 SOI 2.7 8 z o 4f / 9 6 soo 2#0 2 O
7/ 19.8 SO 1 271 zo 73 /S. 9 .499 2 7S 20
38 / 9.8 494 2 14 20 28 / 3.2 .4 73 2.70 Z O
SI J 9.2 4 8S 2.17 3 2 /9 8 .4 9 4 2.70" 3 O
/ 3 19 9 SOO 2.7S 30 /O /S 4- 4-80 284 3
GO /9.S .493 2 78 30 74 /£ 9 494 2.8 8 d
Z /$\Z 49S 2 83 3 6 1 20. 6 .48 6 Z.S 9 3
44 J9.9 SOO 2 7G 3 37 Z OZ 498 2.1
1
30
32 /9.Z 476 2.7 3 3 O 70 / 9.8 .46 6 2.7 3
9 ZOO SOI 2.7S 30 29
2* / 9.4 498 2.8 3 3 4S . / 9 4-9 G 2.8 7 30
71 / 9.4 SOO 2 84 3 73 /9. 7 4-9 6 2.77 30
38 19.3 4 9Z 2.8 1 3 28 79. 2 47O 2 69 30
S 1 19. 9 4-S4 2 .6 7 4 2 O 2 OS .49Z Z 6 3 4-o
1 3 2 OS SO o 2 68 4-0 / o 191 480 Z .71 40
6 O ZO z .494 2.7S 40 74 19 S 4-94 2 84 40
Z / 3 <£> .4-3 4 4 O <o i V 1 Q1 . J s> & a4 a <o K O 1 40
44 ZO.7 SOO Z.6 6 40 3 7 2 0.3 .4-9 8 2 69 40
3Z zoo 4-7 6 2.6 1 4-o 70 2 04 48 3 2 6 40

a fji/1 a/) Direc f C urren t G FM onAlternatina Current.
A /No
Lamp
Cand 1
e
Pow e K Correni
Watts
Hours
No
Lam p
Cand /e
Porte i" Cu rreni
yVafts
HoursC P C P
Q ZO 8 SOO Z 6 4- 40 2 9
p siA- 4 ZOO 500 2 74 40 4S ZOO 4 97 Z72 40
/ 1 ZO 9 498 2 GZ 40 73 ZO 4 9 6 2 73 4-0
38 / 9.7 4-9 2, 2 7S 40 28 7S 1 4 74- Z 72 40
j— / ZO / 4Az, Z 64 S8 ZO ZO. / .4-92 2.6 9 S8
/ a/ a ZO 7 soo Z 6S S8 /0 / 9 S .4 78 Z 69 S8
(o O ZOS 4-92 Z64 S8 74 /g.2. 493 Z 82 S8
Z 2o.z 494 2.7S S8 61 20.S 48Z Z.S8 S8
SI Si4 4 ZO 7 498 2 64 S8 37 20.0 4 9S 2 72 S8
o Z ZOS 4 7S Z.S4 S8 7 20 / #81 Z 63 S8
Qy Q3 6 G43 / / Z S8 29
2? st ZO 3 .498 Z 70 S8 4S / 94 -4-SG 2.8/ S8
// ZOS 498 2.67 S8 73 / 9.8 .4 94- Z.80 S8
38 204 .49 1 Z.6S 0-8 28 / 9./ 4G8 Z70 S8
<-
1
O J /9.S 4-79 Z 70 / OS 2 /S.7 488 Z7Z / OS
/ 3 ZO. 1 49 7 Z7Z- / os / O 784 47 6 2.84 / os
(o o ZOO .490 Z.G9 / OS 74 /94 4 90 2.78 /OS
2 zoe 490 Z.6( / OS 6t tst. 8 2
SI si4- 4 ZOG .49 6 Z.64 70s 37 zo.s 4 3 2. Z.64 / OS
32 / 9 S 4- 7Z Z.G 6 / OS 70 /9.4 4-7 6 2.69 / OS
Q 2 0.9 4-9 7 /OS Z9
>2 ZOO 4-97 Z.73 70S 4S /94- .492 2.79 / OS
/ ' zo. e 4-94 2164- / oS 73 /9Q> .4 91 Z.7S / as'
38 ZOO 4-88 Zs.68 / OS 28 / 9/ 4 6S 2.6 8 7 OS
J / / 8 8 4 7S 2.78 Z OS 20 78/ .4-8/ 2.93 2 OS
/ 5 /S2 -4-93 Z 82s Z OS /o /7.S .4 G8 Z.9 3 2 OS
fc> C/ /s ?. 4-8S Z.7 7 Z OS 74 7 7.G .4 83 3.0/ 2 OS
z / 9 S 48S Z73 Z OS G/
si si44 / 9S .492 2.7 7 2 OS 37 / 8./ 4 84 2 34 2 OS
J Z /8 6 4 67 2.7 6 2 OS 70 7 6.6 .4- 6G 3.0 8 2 OS
Q
C7 / 9 G> .4 93 Z.7G 2 OS 2 9
zee 4-32 Z88 20s 4S 78.7 4-8 7 2 9S 2 OS
t /71 /SI 4 9Z Z 74- Z OS 73 /7.S 484 3.02 2 0S
38 / 9.1 4 82 Z .7 8 ZOS 28 J 7.4 .4S8 Z#9 2 OS
J / /8.z 47 i 2.8S Z97 ZO / 7.4 478 3.0Z Z97
/ a /8.9 4 83 Z8S Z97 7 / 6 8 464 3 04 Z9 7
78.7 482 Z.84 297 74 / G.7 47 8 34 6 297
Z 78. 9 4 80 2.80 2 97 G 1
si si / 9.2 48 9 2 80 Z37 37 / 7 6 47 G 2.9 8 297
3Z 7 7.4 4GI Z92 2 97 7 /s.z 4S7 3 3 2 97
Q / 9.1 490 283 2 97 Z 9
7 8.3 .48 9 Z 8S '2 97 4S / 7.4 48o 3.0 4 Z97
71 /8 6 48 8 2.88 2 97 73 7 7.3 .478 3 OS Z97
/ 8.3 4 80 2 8 / 29 7 28 7S 8 4S/ 3/6 Z 97
o> / / 8.0 4S9 2.8 4-/2 20 7 G.G 47/ 34 2 4-/0
/ 3 / 7.6 4 84 3. OZ ^t/2 70 /S4 4-S9 3.2 8 4/0
X F 1 1 a nn e n t Crossed.

G.F71/1 on Direct Current G FAA onA/tPsnntmo Current
AJo Cand le
Current
Watts
Ho t/rs.
No
Lamp
Cand 1 e.
Po war Ce rreni
Watts
Hours
\L Orn p. 8b we. r C F> C R
Go / 8 2 4-79 2Z 9 O 4/2 74 / G2 470 3/9 4/ o
2 /8 O -f 7 & 4/2 G 1
44 / 8 4 .4-8 3 2 89 4/2 37 / G.4 4GS 3 /S 4/0
3Z / G. 9 4S9 2 99 4/2 70 73 t/rnf o et 3 84
9 /8 8 4 88 2.8G 4/2. 29
Z4 / 8.8 4 8G 2.8S 412 4S / G G 47 8 3/8 4/0
7/ / 8 9 .4-83 2.8/ 73 / G-3 4 70 3/ 8 4 /o
3 8 7 7. G 4-7 G 2 87 4/2 Z 8 /s./ 4-43 3.2 3 4/o
S~l /G.7 4-GS 3.0G s/o 2 O /G.2 .4 72 3.2 / 4 74
/ 3 773 4 80 3 Of S/o / o 7S. 3 .4 GO 33/ 4 74
GO / 7.7 4-78 2.37 S/O 74 / 77. 9 .4 70 32 6 4 74L t L
2 / 70 .4-73 3.0G S/O G 1
44 /7. G -4-8/ 3 Of s/o 37 /S7 4-69 3.2 8 4 74
3Z / G.2 4-S7 3.1 O S/o 70
9 / 8.G 484 Z.8G S/O 2 9
24 /7 8 .4-82 Z.98 S/O 43 / G 2 .4 78 3 2S 474
7/ / 7 8 48/ 2.98 s/o 73 7S.7 .47 O 3 3 O 4 74
38 / 77 4 77S Z.9S s/o 28 73 G .441 3S7 -4 74
SI / 7- o .4GZ. 2.93 G 01 2. 7 S.G 4S7 3.2 2 SG G
/ 3 / 6 3 4-7 8 3.2 3 G 01 / 74.8 f4S4 3.3 7 SGG
Go / 7 6 4- 74 2. 9 7 G 01 74 74.7 .4G2 3.4 G 3 G G
Z / G 6 .4-G8 3/
o
G O 1 G /
44- 7 7.S 4 78 3. O/ G o 1 37 Bern t o t/t
32 /S. 3 4S4 32 G G 01 70
9 7 0./ -4- 82 2.9 3 G O 1 2 9
2 4- / 7. G .432 3.0 / G Ol 4S 7S.G 4 72 33 3 SGG
7/ / 7. O -4-7 8 3.10 G 01 7 3 /S-2 fee 3.3 G SGG
38 / 7 2 4-7/ 3.0/ G O I Z 8 Burnt o v 7 4 80
S/ /S.7 4-778 3 Zt 7/8 z o / 4 8 .4 G4 344 7 03
/ 3 /G.7 .4- 7S 3. 73 7/8 7 74. 1 .44 8 .3^~0 703L
G> o 7 G.8 .4 7/ 3 09 7/ 8 74 Bernt O t/t G J 8
Z Burn t out Gt
44 / 6.3 4- 74 3 21 7/ 8 37
32, /so .-477/ 3 30 7/8 70
9 7 G. 8 480 3/4 7/3 2 9
24 /G.8 .4 30 3/4 7/8 4S /4.9 4G8 .3 4 4 70 3
7/ /G.8 4 74 3.1
1
7/8 73 74- 1 4Gt .3^9 703
3 8 / G 4 4-G 7 7/8 Z 8

Tantalum on Direct Current. Tantalum onAlternotina Current
A/o
Lam p
Candle
P'o/ve r C urreni.
Watts
Hours
No
L amp
C and/e
Rowe r Current
Watts
C F3 HoursC F>
/ 22 2, . 4 3 6S 1.9 7 O 7^22 79. 3 3 37 2.04
/ 4 1 19 7 3 G 4- 2. 03 7 <2
6
2 0.7 .3 G Z / .9 2
/ 2 7 / 9. S 3 G 2 z 04 7 2<5~ 79 7 3 42 / 9 3
/ / 3 / 9 4 3 <6 "2 2 . Of O 7*23 2 0. 4 3 84 2. 07
i04 /9 1 .3 G> 2 / 73 O 7 3. S 337 / . 9 7
/ 4 4 ZOO 3 73 2 O0 74 9 2 0.6 .3 34 /. S 9
/ 3 6 2. O. 2 3 72 2 0/ 73JT / 97 3 e-f•72 2£. I Z. 03
/ 4 7 ZO 4 .3 G9 / 94 76 6 79 6 .3 SS 7 99
/ 3 <f 20 3 .3 63 / 9 8 7 03 7 9/ .33Z 2 03
/ 7 7 9. 3 3 6 2 Z 6 724L / 9 4—£—^ C 3S9 2 .04
/33~ 2 2. 1 .3 7/ /. 6 2 / 7k22 222 3 G7 /.GO 70
7 4 1 23 1 3 G 8 1 7S / 7<2G 2 4.3 . 3 72 / 68 /O
/ 27 2 3 6 .3 6 9 / 72 1 7 2*2 2 2 6 . 329 /. 72 70
// 3 24 2, .3 6 8 / 6 7 1 7dT3 23 .3 67 /'.AS /O
70 4 24 2 .3 7 3 /. 6 9 / / 3 O 24.7 .3 7 7. GS /O
74 4 23 2 .3 73~ 7.7 / 7 49 23. 8 3 64 / G<9 /O
/3 6 2 4 G .3 7 8 7.6 9 / 7 33~ 24 6 3 72, /.G7 /O
/ -1-7 2 4Z 3 G 7 7. G 7 / 708 ZS / 3 68 7. G7 /0
/3 4 2 3• e .3 6 8 7. 72 / 703 23. O .326 /. 70 /0
7 7 2 4.8 .3 7
/
/. G4 / 7 24 24. 2 372 7. 69 / O
722 2 0! S .3 77 7J-4 2 7<22 2S.0 .3 68 7.G/ 2 O
74/ 2 3.9 3 70 7.7 20 7*26 2 3 9 .3 7/ 7.70 ZO
727 24. (7 .3 G6 /.6 2 / 2S 24 2 3S8 /.GZ 2
773 2 3.6 3 68 7.7 2 7<23 2 3. 7 3 84 /. 78 2. O
7 04 24 7 3 73 7.G6 2 / 3 O 23 8 .3 69 7. 70 2 O
744 24. 2. 3 80 7. 72 2 a 7 4 9 24. 4 3 64 7.G3 2 O
73 6 24 8 .380 /. G 2 73<f 2 4.3 .3 7/ 7.G6 2 O
7 4 7 2 4 .3 60 7 6 7 2 7S6 24. 8 .3 70 / .G4 2
73 -4 24 3 .3 7/ / G# 2 / 03 23.7 .327 /.G G 2 O
7 07 2 4.2* .3 76 /. 7 2 2 724 22. Z 3 74 /.6 3 2 O
/crs .3 72 76 8 3 a 7*22 242 3G9 /.4 3 3
7 4/ Z3 4 .370 7. 74 30 73-6 23.7 .3 7/ 7 49 30
7S7 3 ur ni - oct • 30 7 22 22 8 .327 / 72 30
i 773 23 8 .3 G S / 70 30 7 23 23 8 3 84 J 77 3
704 23. 8 .3 73 720 3 73 22 8 .3 G7 7 79 3
744- 2 3.3 .360 7.3T/ 30 7 4 3 23 6 .3 G2 3
73 G 2S0 3 7 9 7.G 7 3 7 3*2 2 3 4fee J ~ .3 70 J 74 3
74- 7 2 3.7 .3 68 /. 70 3 O 7 86 2 3 2.
—*~ ill fe: 3 6ft / 74 3 O
734 23 7 374 /.74 3 7 03 2/ # . 33 7 1.8 30
7 7 22 9 . 3 70 / 7 7 3 O 72 <4 24 7A- T / 3 74 / G 7
72S 2 4-2 .3 72 7.6 3 4 O /22 ? 4- 4
.0 \o or /. fej to
/si / 23 1yc w . I .3 70 J 7 G 4- U / S~
G
>c 3. *t <3 / >o 7. 70
7 O / / ? -r ^J J / V Q//
y
*-r is
// ^ ZZ O o (o o J 7 X? 4 O / O J 2 3.3 <j J O 1?
7 04 2 43 .3 76 / GS 40 730 23.4 .370 7 7* 40
744 24 1 3 83 / 74 40 /^I9 2 3.3 3 63 7.7/ 40

Tan fa lum on Direct Curren t la n falum on Alternatmn Current
Ay o
L. Q tr\ p
Can die
7*o\rv e. r Current
lA/n //.<?r r W / / O
Hours
A/ r\/V U.
J nm n*
— / / f IS
(~ sin ri le>\~s %M f f IA / &
f^owe r Ci/rr*?nt
\A/S7 f /- cV V CI / / o
77o ursC. P c
7 3 6 2 5.4 3 7?/
. fJ KJ 9 4-0 2, ? P2 3 7/ / 7 6
7 4 7 23 5 3 70 1 7
1
O 7<9 6° 3 6 8 / 7" 3 4 O
/ 34 39. 5 4 P -f J i 7 j r> ?/ \s >J 9 jr r7 / . / r> 4 fl
/ O 7 2. 3 5 36 9*J w iS / 7«/ / j / p 4l p 9 74tS I 1 / G 8 4 O
755 25. € 3 72.^J / A-^ / ^ o /,fp A, 3 . Is 1 £ C>o y> *o / /O .T 8(j
/
'4 / 24 3 3 72,€_/ / A~s / 68 V-/ /56 2 3 O 3 74 /
. / o S~
8
KJ (J
75 7 / A*, p r> 9 r-J <-> J / 8 6/. C fs s~ 8KJ KJ
/ / 3 24 o 3 G 9KJ J 7 f> 4 2 3 7 9 8*r / 7 /} Kj kj
/ 04 2 4.6 3 7 9
. tJ / *A / tj c/ 2 3 3 P> 7 /. / <J 5KJ KJ
25 5 3 85%J w / £> 6 2 2 S~ K> o 1*7*7 3T 8\J C
/ 3 & 2S. 3 384 / 62 735 2 3. O 3 68 /.7 6 58
74 7 24 5 .3 70 / 6 6 58 2 3 3 3 6 9 /.74 5 8
/ 3
4
J O. 7 428 /. 2 2 58 7 O 3 Burn t o ut 4S
7 07 24 5 3 72 / G 7 58 72 4 23 7 3 74, ty / / 1.74 5~8
/ J~oT 3 72.7 / As / 6 9 2 n "7 35 8 / 90. *y ty / 05
7 41 2 3. 7 3 72. kJ / / 73 705 / 5 6 2/8 3 72 / 88 7 05
/ 7 / P 5" .!*/-/ / C/w
/ / 3 24.2. J 7£ 7.6 9 / 05 2 2.5 9 8 O<U \-J /.85 / 05
7 04 JZ4. 8 3 80 7 6 9 / 05 73 O 20 6 3 60 /92 7 05
744 24. S> L> C? <^ 1 72 7 05 /4 9 2 O 6 .3 57 / 90l xs is 7 05
7 3 6 25. 2 3 90
. \J *J kJ / 70 705 /.35 3 6 O. \J \J Vy / 7? -A- / 05/ kJ KJ
7+7 24 3 3 7£ / 7 r> / 8 8 P P D 9 £ 3\J x> \J i. a i f KJ kJ
7 3* 26/ .lit 7 75 / O 3
/ O 7 23 8 .9 7.? / 72, 705 / Z> 4 2 2 2 3 66\J / 829 . WJ /059 kJ Kj
75f 2,2.2 3 7 2. Is1 / A, / &4 P -T / "7 Q/ / . C7 . J ~ o P /4As. 1 P 05
74I 212 3 70 1 92, /5 6 J 9 ? 2. O fty^. . \s CJ 2 05
157 / P 5" /O.J o j 1 2 2, 9 P 05
//
3
21 6 3 7-& / & 9 "2 a *r 753 Born i~ t~\ i t + 1-kT\
7 04 2 IS O //Q / 3 4 Ck 2 1 O 2 05a~* >y
744 22 a woo / 8 7 74 9 .34 2, 2 05
J36 27 6 3 8 6 9 U \J / 7 & 3 ."TO, \S KJ \J y~> . / w 2 05kJ kj
74-7 2 0.8 3 75 7 9 8 2 OS 7 88 /<£ ^ 3 54 2 05
/34 £> urn f XJ %J 1 /GO / o 3
/ 7 2 2.5 3 71.*J f f /O / / O 4- 2 35 8 P <9J"9**°*s . kj 2- O 5
/5 5 20 7 3 74, ./. j <-> As %J 1 /# ^
—
/ G> ftt ty Cy 3 4 1 2 2 3 2 9 7
71-1 20.4 5* 7 ? P O 7 / <5"€ 17 9i / j 9 c n 2 2./ 29 7
/57
,
.... .
12 5 75 T/ v ty 3 2Q> 2, 3 1 29 7A^ *S 1
7/3 2 O.l ? 7.5" 2 04 297 / 53
704 20.6 2 D4 O Q7*o «/ / / 3 O / 7 9/ / . *y .94 8 2 14 2 9 7A-J *J 9
744 2 O 3 2 Q7 297 338 2 27 29 7As if /
7 3 6 22 2 3 81 / 9 3 2,^ 7 / 3 5 7 7 7ft/ 346 2./
5
297
747 20.6 9 7 *7 2 9 7 18 8 7 7 8t **' r Cy .35/ 2/7A-* . ' * 29 7A^— sj 9
734 /tf 3
7 7 2 0.8 .3 73 J.9 7 237 /24 / 7.7 352 2.78 297
1 55 20 2 .3 73 203 4/2 752 /6./ 339 2 3/ 4/0
/ 4/ /9.7 3 72 2.0 8 4-12 756 / 7 4- .354 2.2 4 41 o
X B r O A e n and We.ld.ecL

Tantalum on Direct Current Tn nta lam nn Alte rnat/na Current
No.
Lam p
Can d le
Powe r Curren t
Wafts
Hours
No
Lamp
Watts
HoursC. R C P
/ 57 / 2 5 753 3 27 .2 3 4
// 3 79 9 .3 72 2.05 4/2. /53
7 04 / 9 e 3 SO 2 13 412 /30 16 4 .34/ 2.2 9 4-10
744 2,03 3 9/ 212 4-/
Z
/ 4S 16 2 .332 225 4 to
736 2/4 340 / .74 41 2 /35 16. 9 340 2.2 1 41 O
747 788 3 73 2.1 8 412 1 88 / 7 / 3 45 2 23 4-ZO
7 34 / 03
/ 07 7 9 2 3 75 2/4- 4-lZ / Z4 16 8 3SO 2. 30 4-10
7 55 / 9 6 37 8 Z.I 2 5/0 752 74 8 .339 2 52 4-74
7 41 7 3 4 3 79 2 15 s/o 75 6 /6 7 355 2 43 4 74
757 725 /4 O 32 2 52 4 7 4
7/3 79 Z 378 2/6 S/o 753
7 04 7 8 7 385 2.Z7 S/O 73 7 6.4- .33 9 2 2 7 4 7 4-
744 79 4 3 96 2 25 s/o 749 /S.4- 332 2 37 4 74
/3 e /9 6 .39/ 2. 19 s / /35 / 6.6 .344 2Z 8 4 74
74 7 76. Z 3 78 2.2 8 5/0 788 / 6 / 3 47 23 7 4- 74
/ 34 / 03
/ OJ 7 8 6 .3 72 2.1 9 s/o 7Z 4 IG.2 .34-8 23 6 4-74
155 7<9 9 .3 7/ 2./
6
6 I 752 / 9.9 3 3 8 7.8 7 566
/ 41 72 4 3 74 2/2 60/ / 56 7 6.0 .3 53 2.4 3 56 6
JS7 725 7 4.5 3 Z3 2 4S 56 6
/ / 3 /Z.6 .3 65 232 601 753
/04 73 6 3 8/ 2.25 SO 1 / 30 Bcm t out 55 3
744 79. 4 394 2.27 60/ / 49 /5 2 .3 3 3 2.4/ S6 6
/$& 13 4- .3 89 2.2/ 60I 7 35 /jr. 8 3 44 2 40 S6 6
747 17 4 3 74 2 36 60/ 78 8 76 1 .3 45 2 3 6 S66
734 7 3
/07 1 8.2
.3 75 2 26 SOI 7 24- / 6.3 .3 4 8 Z35~ S66
/ 55 / 7 2 .374 2 3 9 77 8 752 74/ .33 7 263 703
J 41 78 7 .372 2.2 6 7/8 7S6 /4. 7 .354 2.6 5 703
/57 725 74 4 .3 2G 2 49 703
// 3 /G.8
.3 74 2 45 7/8 7 S3
704 77 8 .3 84 2 3 7 7/ 8 730
/ 44 7 7. 3 334 2.42 7/8 74 9 743 .334 257 703
/ 3 6 707 3 9 2.2 9 718 /3S Burnt <j t GG7
/4 7 / 6.4 .3 7 6 2.52 7/8 7<9# /'5'8 345 2.4 703
/ 34 / 03
7 07 7 7.7 .37 6 234 7/8 724 /SJ .348 2.54 703
1

Mi 4-?
V
